R e s e a r c h A r t i c l e 
INTRODUCTION
Diabetes Mellitus (DM) is a metabolic disorder that has grown to gross numbers over the past few decades (URL: http://www.diabetessa.org [02 February 2007] ). It has emerged as a major medical problem in developing countries including countries in Africa and has even been called an epidemic.
The estimated global occurrence of type 2 diabetes is predicted to rise by 25% in the next decade (URL: http: //www.diabetessa.org [02 February 2007] ). In South 85 to 90% of diabetics have Type 2 Diabetes (URL: http://www. diabetessa.org [02 February 2007] ).
DM means that either the body doesn't produce enough insulin, or cells are resistant against insulin produced, in order to lower blood sugar levels or to facilitate reuptake of glucose by body tissue (Motala et al 2003) .
A variety of literature states that exercise improves glycaemic control, cardiovascular fitness and insulin sensitivity. Both aerobic exercise and strength training benefit glucose control (McArdle et al 2000 , Bungard et al 1998 , Seiler 1996 .
Exercise physiology has been studied since approximately 480 B.C. and a great influence on the Western civilization came from the Greek physicians of antiquity. By the early nineteenth century, topics like diet and nutrition, information on exercise, how to develop overall fitness, personal health and hygiene, and training exercises for recreation became the most researched topics and still are today (McArdle et al 2000) Exercise or physical activity also helps prevent diabetes. It is estimated that physical inactivity accounts for 24% of the risk to develop type 2 diabetes (Delahanty 2002) . It has been proven that lifestyle interventions are comparable to structured exercise programs to improve fitness and decrease the risk for cardiovascular problems (Becker et al 2001) .
There are a number of research studies that document gender-based differences in health, but very little on specific gender differences regarding diabetes. Such literature adds a lot of value in the scientific body of knowledge as it brings understanding in the way men and women are affected by illnesses, and thus their response to them and their treatment thereof.
The literature review indicated the existence of a gap in the studying of gender differences in physical activity in people with diabetes in South Africa.
In a study to determine the knowledge, attitudes and level of physical activity of black female patients with DM type 2 at the Mamelodi hospital, it was found that barriers for doing exercise should be determined before a physical activity program can be implemented (Van Rooijen et al 2001) .
The research question for this study was: Is there a difference in the level of physical activity (LPA) between male and female diabetes patients and if so, why does it differ?
The objectives of the study are 1) to determine the LPA of diabetes patients; 2) To compare the LPA between male and female diabetes patients and 3) To explore the reasons for possible differences on the LPA between the two genders. 
METHODOLOGY

SUBJECTS
A convenience sample of 65 subjects was used -29 males and 36 females. All subjects were patients attending the Diabetes Clinic of Pretoria Academic Hospital for their usual follow-up visits. To be included in the study the subjects had to be older than 18 years of age, and had to give their written consent to participate in the study. The study allowed for subjects with type 1 or type 2 DM, any ethnic group, and any educational level. All subjects under the age of 18 were excluded as well as subjects who did not understand English or Afrikaans.
METHODS
The Diabetes
Clinic is open everyday from Monday to Friday from 8h00 in the morning until all patients scheduled for that day were seen. Patients arrive for their appointments early in the morning, blood and urine samples are taken, and while their test samples are being processed, they wait for the doctor to see them.
A pilot study was conducted before commencement of data collection, to determine duration per interview, whether subjects understood the questions and whether the right information is obtained to answer the research question. Four subjects were interviewed -two males and two females. Their results were included in the final data analysis.
Due to academic responsibilities of the researchers, data was collected on only 11 weekdays between the 5th of May and the 8th of June 2006. On these days, subjects were recruited by introducing the study to them. The number of patients attending the clinic is limited due to limited clinic personnel and all patients did not consent to taking part in the study. Details of the study were fully explained including possible risks as well as benefits. It was made clear that they participate voluntarily and that they could withdraw at any stage without any penalty. Each subject received a signed copy of the consent form.
A one-on-one interview was performed with each subject in the language they preferred (Afrikaans or English). The research-interviewer wrote the answers down on the questionnaire, explaining each question to the subject beforehand if he/she did not understand.
Only four patients refused to take part. Three said they didn't feel like answering questions. One said he was there to get tested for diabetes so he didn't know if he had the condition yet.
INSTRUMENTATION
For this study, the IPAQ Long format was used. The questionnaire was revised in October 2002 and consists out of 27 items. It assesses specific types of activity of walking, moderate-intensity activities, and vigorous-intensity activities, which are undertaken in four domains. The domains include leisure time physical activity; domestic and gardening (yard) activities; work-related physical activity; and transport-related physical activity. Data collected with the IPAQ long format can be reported as median MET-minutes and/or given as one of three levels of physical activity such as 'low', 'moderate', and 'high' (www.ipaq.ki.se 2006).
The IPAQ has a section on household activities. This is important, because women will also be assessed and most women are involved in various household tasks.
The IPAQ allows comparisons between populations. A 12-country reliability and validity study considering whether this new instrument had acceptable measurement properties showed that 75% of test-retest correlations (in the 12 countries) were above 0.65 and that the overall estimation of physical activity by this questionnaire was correlated (Craig et al 2003) .
Additional information was gained on the subjects' age, ethnic group, gender and highest educational level. Patients were asked which type of diabetes they have. If they didn't know, it was checked in their patient file.
An additional list of questions was asked on details of their exercise routine and perceived barriers preventing them from being more physically active than presently. (Creswell 2003) .
RESULTS AND DISCUSSION
The first objectives of the study were to determine the LPA of diabetes patients and to compare the LPA between male and female diabetes patients.
Sixty-five subjects (36 female and 29 male) participated in this study with ages ranging between 18 and 83 years. Three female participants were excluded from the scoring according to IPAQ guidelines: namely unreasonably high scores (Craig et al 2003) . Table 1 illustrates the race, education level and type of diabetes of all the subjects.
A p-value of 0.3660 was calculated for the difference between the medians of the male's and female's LPA. This indicates a non-significant difference between the two genders. Figure 1 illustrates the average physical activity of males and females in each domain, measured in METs. Data shows that the average METs per male was much higher for work-related activities than for females. The average METs per female for house and garden related activities on the other hand was higher than that of male subjects. This could be caused by the different gender-roles assigned to men and women by the society. Males work harder at their jobs, but females work harder at their homes. The male is seen as the breadwinner, thus the higher average at the work. The female's role is to look after the family and keep the house neat, thus, the higher average at the house. Similar findings were reported by Marshall et al(2007) .
The next objective was to explore the reasons for possible differences on the LPA between the two genders.
In assessing a sample of 9806 adults (4140 men and 5666 women) Marshall and co-workers (2007) also reported little difference between gender in LPA, but more difference between racial groups. Figure 2 shows the average physical activity per week in male and female subjects. To calculate these values the METs done by males in a week was divided by the number of males (nm = 29). A similar calculation was performed for the female (nf = 33). These values were used to classify the subjects into three categories (see Figure 3 ) according to the IPAQ research committee's guidelines (Craig et al 2003) . Category 1, 2 and 3 resembles a low, moderate and high level of physical activity, respectively. According to figure 3 the largest group of subjects (14 female and 13 male subjects) fell into category 3. This means that the largest part of the sample has a high level of physical activity, which may be unexpected. A possible reason for this is that habitual activity still resembles physical activity even though it is not commonly perceived as exercise. The IPAQ research committee recommends that the levels of physical activity should be compared to different populations whereas in this study, males and females were compared in the same population (Craig et al 2003) . Marshall and co-workers (2007) suggested that social class moderates the relationship between gender and leisure time inactivity rather than occupational physical therapy and that it should be taken into account when measuring physical activity. Furthermore, to really get an overview of the LPA of diabetes patients, the categories should be compared to those of non-diabetic patients.
Eighteen subjects -nine males and nine females -fell into category 2, which is a moderate level of physical activity. Di Loreto and co-workers (2005) showed that energy expenditure from 20 to 27 MET's per hour per week lead to increased health benefits.
Seven males and ten females fell into category 1, which is a low level of physical activity. Diabetes patients falling in this category should be advised on ways to increase their activity through daily activities. Examples are to take stairs instead of a lift, to clean the house and garden by themselves or to walk slightly faster while doing errands (Buse et al 2007) . These lifestyle changes won't take a lot of extra time or effort but can contribute to a decrease in diabetes-related complications (The Look AHEAD Research Group, 2007) The barriers were established by qualitative data analysis of the openended questionnaires and coded into seven categories namely: Diabetes, Health, Laziness, Perceptual adequate exercise, Socio-economic circumstances, Time and other. These findings are in line with the findings of Van Rooijen et al (2002) and are typical to the South African population. (Some of the categories included sub-divisions. "Diabetes" included different symptoms namely: decreased circulation, decreased blood sugar level, swollen feet, quick exhaustion, bad vision and amputations. "Health" included the following conditions: injury, breathlessness, arthritis, backache and heart conditions. The category named "Other" had sub-divisions such as being uninformed about exercise, caring for dependants, old age and Figure 4 contains the frequency of the occurrence of each barrier for males and females. For male subjects the three most frequent barriers were time (mentioned 12 times), health (mentioned 10 times) and laziness (mentioned 6 times). For females the three most frequently mentioned barriers were health (mentioned 11 times), time (mentioned 9 times) and diabetes complications (mentioned 9 times) (Creswell, 2003) .
Categories of Physical Activity
The overall LPA of diabetes patients is high according to the IPAQ Categorical scoring. Subjects were divided into three categories namely category 1, 2 and 3 (low, moderate and high LPA respectively). The difference between LPA of males and females is not significant as indicated by the p-value (p>0.05). It was however found that males have higher levels of work related activities than females and that females have higher home and garden related activities than males. The two most frequently mentioned barriers for male and female subjects were time and health related conditions. The third most common barrier for males was laziness and for females it was diabetes and/or its complications. Other barriers for physical activity were socio-economic circumstances, perceptual adequate exercise and other. These barrier have been reported by Van Rooijen et al (2002) in a similar population.
RESEARCH RECOMMENDATIONS
In a future study, the difference in age groups can be taken into consideration to have a more detailed description of LPA's in the different stages of life.
This sample only represents the Diabetes Clinic at Pretoria Academic Hospital and cannot be generalized to other broader settings.
A larger sample size would provide more accurate information, especially if it could be randomized. More research on the influence of social strata of the patients on physical activity should be conducted.
CLINICAL RECOMMENDATION
When exercises and educational information are given to diabetes patients, genders, social class strata and barriers preventing exercise should be taken into consideration in order to save them time and effort.
